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Introduction 

The following report is the result of an internship undertaken by Mengyuan Lu, from 

Cranfield University, with the Department for Transport (DfT). The project title was ‘The 

impact of COVID-19 on transport forecasts’ and was undertaken from August 2023 to 

October 2023. The findings are those of the author and this report does not necessarily 

represent the official views of the DfT. 

The DfT is very grateful to Mengyuan for her dedication and efforts in this project and 

hopes her work will be of use to the wider transport analysis community.  

Main Message 

The COVID-19 pandemic has reshaped the way we move, work, and live. As the world 

emerges from the crisis, it is evident that some changes in travel behaviour triggered by 

the pandemic are here to stay. This report, grounded in a comprehensive, international 

literature review, delivers a message: the post-pandemic era requires the models used 

for transport forecasting to be updated and aligned with changes in travel behaviour. 

The evidence is clear. People have embraced private modes of transportation, hybrid 

working has increased, and online activities have coexisted with traditional in-person 

interactions. These shifts have transformed travel destinations, commute patterns, and 

daily routines. Transport forecasting models should be adjusted to reflect this new 

landscape. 

These findings reveal a varied and dynamic recovery of travel patterns, influenced by 

survey timing and geographic location, highlighting the nuanced nature of behavioural 

adaptations. Surveys in different areas of the world show that approximately 20%-30% of 

respondents exhibited enduring travel mode changes (Harrington and Hadji, 2022; 

Javadinasr et al., 2022; Singh et al., 2022; Yao et al., 2022), emphasising the lasting 

impact of the pandemic on transportation preferences. 

Remote working has significantly reduced the frequency of commuting trips and 

alleviated peak-hour congestion. Research in Australia suggests that over 60% of 

workers want to work remotely at least some of the time (Beck & Hensher, 2020; Beck & 

Hensher, 2022). However, the estimates of expected remote working are quite modest 

(Delbosc & Kent, 2023).  

During the pandemic, many people stopped using public transport due to safety concerns 

and reduced commuting needs. A large proportion of these people (ranging from 55% to 

75%) expressed a willingness to resume using it (Currie et al., 2021; Przybylowski et al., 

2021; Mancinelli et al. 2022). 

Online shopping trends vary by region, with Europe and Asia embracing e-commerce, 

while the United States maintains a preference for in-store grocery shopping. This shift 

has generated heightened demand for last-mile delivery services, carrying significant 

implications for road freight transport. 
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This report highlights important recommendations to make corresponding adjustments in 

transport modelling. In transport modelling, it advocates for the incorporation of updated 

data that considers changes in trip rates and purpose, as well as the accommodation of 

remote work scenarios. It proposes enhancements to reflect the evolving preferences in 

mode choice. For freight traffic models, it emphasises the importance of accounting for 

the impact of e-commerce growth, updating relevant parameters, and adapting delivery 

routes to align with changing distribution centres. 

Background 

Amidst the COVID-19 pandemic, there emerged a remarkable reduction in total mobility, 

driven by individuals' evolving perceptions of safety and shifts in lifestyle. These 

transformations reverberated across multiple dimensions of travel behaviour, 

encompassing choices of transportation modes, travel patterns, and activity conduct (Jou 

et al., 2022; Nikiforiadis et al., 2022). Notably, there were discernible alterations in trip 

purposes, travel distances, and trip frequencies (Abdullah et al., 2020). 

The COVID-19 pandemic has exerted a profound influence on activity patterns and travel 

behaviour, as evidenced by extensive research findings. Firstly, numerous studies have 

documented a substantial shift from public transportation modes to private modes during 

the pandemic (Harrington and Hadji, 2022; Javadinasr et al., 2022). This transition can 

be attributed to concerns over physical distancing and a desire for personal safety during 

the public health crisis (Przybylowski et al., 2021). Secondly, survey evidence 

underscores the increased reliance on online activities as substitutes for onsite activities. 

Research by Paul et al. (2022), Adibfar et al. (2022), Bhaduri et al. (2020), and 

Javadinasr et al. (2022), illustrate how individuals adapted to the pandemic by engaging 

in teleworking, virtual meetings, and online shopping, reducing the necessity for physical 

commuting and in-person interactions. Thirdly, changes in travel destinations and 

purposes have been observed (Wee & Witlox, 2021; Abdullah et al. 2020), with 

individuals seeking more open and less crowded spaces, such as rural areas and nature 

reserves, for recreational activities. These shifts in mode choice, trip purpose and 

destination choice are indicative of the pandemic's lasting influence on the way people 

navigate their daily lives and the implications it holds for future transport forecasting and 

urban planning.  

The COVID-19 pandemic has prompted extensive research on the short- to medium-term 

shifts in activity-travel behaviour. Studies by scholars and authorities have collectively 

illuminated various facets of this phenomenon. Beck and Hensher (2021) noted a 

substantial reduction in weekly household trips, with the average decreasing from 23.9 to 

11.0. Borkowski et al. (2021) observed significant reductions in travel times across age 

groups and genders. Furthermore, Dingil and Esztergár-Kiss (2021) identified a 

heightened propensity among public transport users to change their commuting mode 

compared to car users, motorcycle users, and walkers. 

As the world entered the post-COVID period, analysts are confronted with a pivotal 

question: what enduring changes in activity-travel behaviour will persist beyond the 
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COVID era? Will the adaptations made during this period continue to influence the way 

we live and move, or will they gradually recede? The answers to these questions hold 

profound significance, not only within the realm of academic inquiry but also for 

policymakers charged with shaping transportation systems and infrastructure investment. 

To navigate these questions precisely, policymakers require a nuanced understanding of 

the potential lasting changes in travel behaviour and their far-reaching implications for the 

future. This report embarks on an exploration of existing literature to shed light on the 

prospective long-term impacts of COVID-19 on travel behaviour, ultimately informing 

critical decisions in transport forecasting and modelling. 

Purpose  

This report presents a streamlined systematic literature review aimed at identifying and 

categorising primary studies that offer insights into the anticipated continuance of 

behavioural changes, particularly in the medium and long term after COVID-19. The 

focus of this investigation lies in the examination of transport research including diverse 

modes of travel, the analysis of emerging patterns and trends, and the projection of these 

findings into the future. The primary research question is: "What insights can dominant 

literature provide regarding the potential long-term effects of COVID-19 on travel 

behaviour and transport forecasting?"  

Methods 

Review process 

The review process followed five key steps, drawing upon best practices in research 

synthesis (Lee & Eom, 2023; Wolfswinkel et al., 2013). It includes: 

1) Defining Research Questions: The foundation of this review lies in the formulation of 

precise research questions, ensuring that this inquiry remains focused and goal-oriented. 

2) Comprehensive Literature Search: An exhaustive search for relevant studies was 

conducted, guided by predefined inclusion and exclusion criteria, aimed at capturing a 

comprehensive spectrum of research aligned with the research objectives. 

3) Quality Assessment: Assessment of the quality and relevance of each study allowed 

us to identify literature that most closely aligned with the research interests. 

4) Thematic Classification: To distil meaningful insights from the selected studies, they 

were categorized by subject, thus facilitating a structured analysis of the diverse research 

topics within the scope. 

5) Synthesis of Findings: Summarized and synthesized the results of the selected 

studies, and extracted valuable insights for the model/policy assessment. 

Literature selection 

With a clear definition of the review's objectives, an extensive exploration of the scholarly 
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landscape was embarked on. This included leveraging a combination of reputable search 

engines, including Google Scholar, and accessed three renowned academic databases 

known for their rich collection of prestigious journals: Scopus, Science Direct, and Web of 

Science. The search was tailored to identify journal articles that featured specific 

keywords reflecting the focal points of the investigation, including "COVID-19", 

"transport", "mobility", "impact", "travel behaviour", "long term", “change”, "forecast" and 

“freight/cargo transport”.  

Screening criteria 

Initially, a comprehensive initial screening was conducted, scrutinising titles, abstracts, 

introductions, and conclusions for relevance. Subsequently, the following inclusion 

criteria were applied to refine the selection: 

(1) Focusing on studies published from the year 2020 up to the present date, which, as of 

September 2023, ensured the most current insights. 

(2) Maintaining accessibility and comprehension by limiting selection to studies available 

in full-text English. 

(3) Encompassing a diverse range of scholarly contributions, including review articles, 

conference papers or proceedings, and peer-reviewed journal publications. 

(4) Prioritising studies that predominantly focus on intra-country mobility. 

(5) Additionally, extending the scope to include studies with a specific focus on freight 

transport. 

For exclusion criteria 

(1) Excluding studies exclusively concentrating on the short-term impacts of COVID-19 

on travel behaviour, as the primary objective is to discern enduring shifts in travel 

behaviour. 

(2) Studies concerning air, marine, or international transport were deliberately excluded, 

given the scope of the national transport models maintained by the team commissioning 

this research. 

Literature extraction 

In preparation for the full-text assessment, the approach extended beyond the confines of 

database searches. The reference lists of identified literature were delved into, finding 

additional relevant articles through both forward and backward reference tracing. These 

discoveries were integrated into the search lists. Following this, duplicate entries were 

removed, ensuring that the subsequent evaluation focused exclusively on unique 

contributions. The remaining studies were examined for relevance and alignment with the 

research scope, with a special focus on each article's abstract, introduction, and 

conclusion. Furthermore, the TASM (Transport Appraisal and Strategic Modelling) team 
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members contributed supplementary materials from industry reports and radio 

recordings, further enriching the body of evidence under consideration. 

Screening results 

Following the filtering process, 34 articles were selected for the final analysis. These 

articles underwent a rigorous examination, with an emphasis on content assessment and 

thematic analysis, for the categorisation of studies based on their distinct subject matter 

and perspectives. The outcomes of the evaluation were organised by subject and topic, 

culminating in a summarised presentation in Table 1, in the Appendix, which includes 

details such as publication information, the research country, transport mode, and key 

findings. 

In reviewing the literature, it became evident that a predominant approach involves the 

utilisation of surveys for data collection, subsequently subjected to statistical analysis. 

These surveys serve as a foundational methodological choice in examining a wide array 

of subjects within the realm of travel behaviour and related domains. As can be seen 

from the literature, research has been conducted on a variety of subjects, including, but 

not limited to, modes of travel, predictors of travel mode choice, public transport systems, 

perceptions of safety, and the phenomenon of teleworking ("working from home"). At the 

same time, a number of scholars have adopted a theoretical approach, drawing 

inferences through deductive reasoning from a number of theoretical frameworks, 

including social theory, psychological theory and behavioural theory.  

In terms of temporal scope, the literature under consideration spans from 2020 to 

September 2023. Notably, 74% of the selected literature (25 out of 34 studies) was 

published in 2021 and 2022. A smaller fraction, constituting 15% (5 of 34), originates from 

2020, while 12% (4 of 34) emerged in 2023. 

Geographically, the 34 articles include diverse research settings, spanning nine distinct 

regions. 21% are dedicated to exploring travel behaviour changes in Continental 

European countries, followed by 15% focusing on the United Kingdom and another 15% 

conducted in China. Furthermore, 9% of the literature centres on India, with an additional 

9% dedicated to the United States. The remainder of the studies, totalling 21%, constitute 

broader examinations without exclusive focus on any specific market. Additionally, there 

are three studies (9%) each that delve into the contexts of Australia, Colombia, and 

Pakistan. 

In terms of transport modes, the 34 analysed articles exhibit a multifaceted array of 

research foci. The majority, comprising 65% (22 of 34), adopt a comprehensive approach 

encompassing all transport modes, reflecting the holistic nature of travel behaviour 

studies. 21% focus on road (vehicle) traffic. Four articles, constituting 12%, place their 

emphasis on public transport, while an additional 2 articles dedicate their investigations 

exclusively to rail transport. 

In terms of subject matter, the majority of the literature (27 out of 34 studies, 79%) 

primarily concentrates on individual travel behaviour, with 5 (15%) of the selected 
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literature encompassing both personal travel behaviour and its repercussions on freight 

transportation. Only 2 (6%) sources exclusively delve into freight transportation, both 

specifically addressing its effects on road freight. Notably, active modes of transportation, 

such as walking and cycling, have witnessed a surge in popularity during the pandemic. 

Ten (29%) of the literature sources specifically address these active modes, spanning 

discussions on the increased adoption rates and strategies for their sustained promotion 

in the long term. 

Main findings 

Amidst a diverse array of studies spanning different countries and transport modes, 

several noteworthy findings have come to light: 

(1) Travel Pattern Recovery: The recovery of travel patterns emerges as a dynamic 

process, characterised by variations based on survey timing and geographic location. 

This variability underscores the nuanced nature of behavioural adaptations in response 

to the pandemic. 

(2) Enduring Travel Behaviour Changes: Surveys in different areas of the world show that 

approximately 20%-30% of respondents sustain alterations in their travel mode choices 

over an extended period, underscoring the lasting impact of the pandemic on 

transportation preferences. 

(3) Public Transport Rebound: A significant proportion of individuals, estimated to range 

from 55% to 75%, exhibit a willingness to resume using public transport, signifying a 

stable recovery in this crucial mode of travel. 

(4) Telecommuting's Influence: The prevalence of remote work has ushered in notable 

changes, leading to a reduced frequency of commuting trips and a decrease in peak-hour 

congestion.  

(5) Continued Online Shopping: Across Europe and Asia, a sustained penchant for online 

shopping has emerged as a dominant trend. Conversely, in the United States, a 

preference for in-store grocery shopping remains prevalent. 

(6) Impact on Last-Mile Delivery: The surge in online shopping has generated heightened 

demand for last-mile delivery services. This trend carries significant implications for the 

road freight transport sector. 

Evidence: 

(1) Enduring travel behaviour changes and inertia 

The resilience of travel patterns is underpinned by a degree of inertia in people's travel 

habits. A substantial portion, approximately 20%-30%, of the changes experienced during 

the COVID-19 pandemic exhibit enduring characteristics, persisting even as restrictions 

are released. In the UK, a significant 81.9% of private commuters intend to continue 
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using their cars even post-restrictions, while 3.6% and 6.5% might change to walking and 

cycling, respectively (Harrington and Hadji, 2022). This phenomenon is also mirrored by 

observations of lower commuter trips, heightened car dependency, considerable losses 

in transit ridership, and the emergence of new travel patterns in the U.S. (Javadinasr et 

al., 2022). 

The behavioural adjustments exhibit discernible connections with travellers' pre-COVID-

19 travel behaviours, reflecting the intricate interplay between evolving circumstances 

and established travel habits (Yao et al., 2022). Bhaduri et al. (2020) identify notable 

inertia among individuals in India to maintain pre-COVID-19 travel modes, with 

approximately 30% of mode-changers exhibiting a propensity for enduring change. 

Additionally, 65% of individuals who embraced work/study-from-home in India expressed 

their intent to return to offline modes as the pandemic is over (Singh et al., 2022). These 

findings emphasise the significance of considering both pre-COVID-19 behaviours and 

changes that occurred during COVID in shaping future transportation modelling and 

strategies. 

(2) 55%-75% would return to public transport, but use less  

When it comes to public transport, it's noteworthy that a substantial proportion, 

approximately 55% to 75%, displays an inclination to return to public transport, signifying 

a willingness among a significant portion of the population to revert to their pre-COVID-19 

travel behaviours. However, it's important to acknowledge evolving sentiments, as a 

survey by the World Economic Forum underscores that 41% of respondents anticipate 

reducing their reliance on public transport once the pandemic subsides.  

Survey data collected by the DfT shows a steady recovery in public confidence to travel 

on UK public transport. The National Travel Survey (2022) of the DfT demonstrated 

average trips by bus increased in 2022 by 59% within London and 35% outside London 

compared to 2021, however, trip rates remained below pre-pandemic levels. National 

Travel Attitudes Study (2023) published that 63% reported having taken a train, 64% 

reported having taken a bus, 41% reported having taken a tube or metro, and 11% of 

respondents reported having taken a tram in 2022. 

The city of Gdańsk in Poland echoes this trend, with 75% of public transport users 

planning a return to their pre-COVID-19 commuting habits (Przybylowski et al., 2021). 

Before COVID-19, 73% of respondents regularly utilised public transportation, but this 

figure dipped to less than 50% during the pandemic, with post-pandemic intentions to use 

public transportation hovering at around 56% in the Adriatic region (Mancinelli et al., 

2022). However, it's important to anticipate that post-pandemic public transport ridership 

may not fully rebound to pre-COVID-19 levels, with an expected reduction effect of 

approximately 20% in transit commuting in Australia (Currie et al., 2021). Moslem et al. 

(2020) found that buses remained the third choice of Italians, but the multimodality 

increased, which may influence mobility choices in the long term. From the land use 

perspective, Bond-Smith & McCann (2022) emphasised it is essential to consider the 

substantial growth and transformation in suburban and hinterland regions surrounding 

large cities, which will reflect shifting commuting patterns and trip generation.  
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(3) Predictors of mode choice

Age, gender, car ownership, employment status, income levels, travel distances, and 

travel purposes have surfaced as significant determinants in shaping mode preferences 

(Bhaduri et al., 2020). Expanding this panorama, Jiao & Azimian (2021) have revealed a 

multifaceted interplay between age, gender, educational background, marital status, 

employment status, household size, work type, income, health status, and anxiousness 

in influencing changes in travel behaviour. In a similar vein, Abdullah et al. (2020) have 

underscored the significance of gender, car ownership, employment status, travel 

distances, travel purposes, and pandemic-related factors as substantial predictors of 

mode choice during the pandemic. Moreover, factors such as travel time, overcrowding, 

and hygiene have been identified as influential in driving mode shift preferences, 

particularly from public transport to private cars (Das et al., 2021).  

(4) Remote working leads to less frequent commuting trips and less crowded peak

hours

A prevailing consensus across numerous surveys underscores the anticipated increase 

in remote work and a subsequent reduction in daily commute trips since before the 

pandemic, offering a potential respite from congested peak hours. However, an 

Australian survey introduces a perspective by suggesting that while there may be fewer 

commuting trips, there could still be an overall increase in the presence of cars on the 

road due to higher rates of private car use from mode shift and lower car-pooling rate. 

Javadinasr et al. (2022) delve into U.S. insights, revealing that 48% of respondents 

expect to have the option of working remotely post-pandemic, marking a substantial 30% 

increase compared to the pre-COVID-19 era. In this post-pandemic landscape, 

projections indicate a 9% reduction in auto commuters and a significant 31% decrease in 

transit commuters compared to pre-COVID-19 levels (Javadinasr et al., 2022). 

Furthermore, the ongoing rise in remote working, surpassing pre-COVID-19 levels, is 

anticipated to contribute to a 6% reduction in peak-hour commuting demands, based on 

the survey in Australia (Currie et al., 2021). This evidences the transformative potential of 

remote work and its lasting implications for urban mobility and commuting patterns. 

(5) Online shopping continues to be popular and coexists with in-store shopping

Online shopping trends have exhibited remarkable popularity across various surveys, 

with indications of a sustained preference for digital commerce in most regions. In India, 

Bhaduri et al. (2020) highlighted a significant inclination among individuals to transition 

towards virtual modes, especially remote work and online shopping. In the UK, Anable 

and Marsden (2021) noted that the rise in remote work has correspondingly led to an 

uptick in home-based service activities, particularly online shopping. Abdullah et al. 

(2020) suggested that the adoption of secure online banking and electronic payment 

systems has the potential to further augment the prevalence of online shopping practices. 

Despite the continued popularity of online shopping, it does not appear to substantially 

substitute in-store shopping practices in the long term. This suggests that while online 

shopping endures as a preferred option, it coexists harmoniously with traditional in-store 

experiences. Consumer behaviour with technology follows a learning curve, where 
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people slowly become less hesitant and eventually meet their unfulfilled needs (Cruz-

Cárdenas et al., 2021). These practices reflect a convergence of pre-COVID-19 

behaviours with new technology-based consumer habits. However, a notable exception is 

found in the U.S., where a substantial proportion of respondents still lean toward in-store 

shopping. These observations underscore the complex interplay between evolving 

consumer preferences and technology-driven commerce trends, highlighting the need for 

adaptable strategies in retail trip modelling. 

(6) Demographic variations and safety perception 

Behavioural changes in response to the pandemic show clear demographic differences, 

revealing subtle patterns across groups. Notably, certain segments of the population 

demonstrate heightened safety consciousness, with older and female travellers emerging 

as more safety-oriented participants, as observed in the Netherlands (Shelat et al., 

2022). Conversely, those who report frequent rail usage pre-pandemic tend to exhibit a 

greater degree of infection indifference. In China, vulnerability to the pandemic's effects is 

more pronounced among students, lower-income cohorts, residents of smaller 

communities, and individuals employed in sectors such as tourism, catering, informal 

businesses, and transportation, leading to a higher reliance on public transport (Yang et 

al., 2021).  

Furthermore, safety perception is intrinsically linked to cultural and regional factors, 

delineating diverse risk-taking attitudes. The perception of safety among respondents 

plays a pivotal role in shaping their preferences for public transportation (Aaditya & 

Rahul, 2023). In London, a robust aversion to crowded conditions has become 

pronounced among public transit passengers post-COVID (Yap et al., 2023). Japan 

reveals that risk perception significantly influences self-restrictive behaviours related to 

dining out and leisure activities (Parady et al., 2020). In contrast, safety perceptions exert 

a less discernible role in mode choice behaviour in India (Pawar et al., 2020). Therefore, 

risk-taking attitudes emerge as a critical determinant in predicting reductions in human 

mobility and adherence to social confinement measures (Chen et al., 2021).  

(7) Freight transport and supply chain has been reshaped 

The pandemic-induced challenges surrounding supply chain resilience have driven 

merchants to opt for more localised partnerships, marking a notable shift in freight 

transport. In Colombia, primary sources and destinations predominantly involve 

departmental (local) journeys, indicating shorter and medium-distance movements 

(Gonzalez et al., 2022).    

This transition has been further accelerated by the surge in the burgeoning e-commerce 

sector and stay-at-home orders (Łącka & Suproń, 2021). Online shopping has triggered a 

surge in demand for last-mile delivery services and distribution centres, which may cause 

congestion in certain peak delivery hours and require road expansion. This heightened 

demand for stay-at-home orders, coupled with the evolving landscape of consumer 

preferences, may result in shifts in the choice of physical store locations and the 

positioning of logistics and distribution centres in urban areas (Kolarova et al., 2021). 
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Furthermore, changes exist in the types and quantities of goods being transported. After 

the lockdown period, consumption patterns exhibited a rapid growth trajectory, potentially 

driven by a desire for consumption storage and stockpiling practices, amplifying the 

complexity of goods movement and distribution (Łącka & Suproń, 2021).  

Recommendations 

The following recommendations are based on the application of the Literature Review 

findings to the practicalities of transport modelling. They are not definitive and the time 

and cost it takes to implement changes to complex, data driven modelling is 

acknowledged. Many practitioners are already considering updates to their work, or will 

account for many of the recommended changes through rebasing their models.  

(1) Trip Generation

When modelling Trip Generation, there are four key recommendations to improve 

accuracy and relevance. Firstly, there is a need to update models with the latest data 

reflecting the shifts in travel behaviours that have occurred, particularly concerning trip 

purpose and rates. This update should incorporate observed changes, utilising data 

collected from sources such as the National Travel Survey. Additionally, it is important to 

continue monitoring evolving behaviour trends, capturing data on various aspects 

including commuting patterns, leisure travel preferences, and mode choices. 

Secondly, models should accommodate different levels of remote working in trip 

generation. This entails incorporating variables such as the percentage of fully remote, 

hybrid, or on-site work, the number of days individuals work remotely, and potential 

adjustments in commuting times due to factors like job type, travel costs, changes in 

home location, and more current data collected from surveys.  

Thirdly, models should be adapted to incorporate flexibility in trip generation, recognising 

the significant changes in work-related trips, school journeys, and non-commute travel 

due to factors like remote work, online learning, and lifestyle adjustments. To achieve 

this, models can explore innovative methods, such as adopting an activity-based 

modelling approach that considers combined trip purposes, moving beyond the traditional 

household trip rates and single-purposed origin-destination trips. Furthermore, variations 

in trip rates resulting from changing work statuses and individual preferences should be 

factored into modelling. Additionally, adjusting the time-of-day distribution within the 

model can provide greater flexibility in trip planning, aligning more closely with the 

evolving travel behaviours observed in the post-COVID era.  

Fourthly, changes in land use patterns within urban and suburban areas are a potential 

long-term impact of COVID-19. The pandemic has sparked greater interest in suburban 

living, leading to increased residential and commercial development in these areas. As 

land use plays a fundamental role in the trip generation, analysts need to investigate the 

extent to which suburban and hinterland areas have experienced land use changes, 

particularly in terms of residential development, commercial facilities, and infrastructure, 

as well as understand how shifting land use in suburban areas affects transportation and 
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mobility patterns. 

Priority adjustment: 

Prioritising the first and the second recommendation, which involves updating Demand 

Models with data reflecting shifts in travel behaviours, and remote working scenarios, is 

advisable over the third and fourth recommendation for several reasons. Firstly, updating 

models with recent data is important to ensure that it accurately represents the current 

travel behaviour. Considering higher levels of remote working (compared to before the 

pandemic) should be prioritised as well, as it represents a certain post-COVID change 

with attitudes towards remote work and workdays being relatively clear. These data can 

be obtained from sources like the National Travel Survey, Our Changing Travel Survey 

and National Travel Attitudes Study, which collected comprehensive and reliable 

information on travel patterns. Data collection and analysis are relatively straightforward 

processes compared to the complexity of incorporating flexibility and land use into trip 

generation. 

Secondly, the first and second recommendations address an immediate need to capture 

the changes in trip purpose and frequency that have occurred as a direct result of 

COVID-19. These changes are acknowledged and have a significant impact on transport 

forecasting. Meanwhile, the data collected and integrated into modelling as part of the 

first and second recommendations serve as foundational information that can be used in 

subsequent model enhancements. 

(2) Further Stages of Transport Modelling 

Building upon the available evidence, three further points for the enhancement of other 

stages of transport modelling are proposed: 

Firstly, models should be updated to accurately reflect changing preferences, including 

modes like cycling, walking, and telecommuting. This involves re-establishing and 

validating correlations between job characteristics, income, gender, car ownership, and 

prior transportation habits to ensure the model accurately represents individual 

transportation mode decisions. 

Secondly, models should be enhanced to simulate variations in public transport ridership. 

This involves considering factors like changes in peak travel times, commuting time, and 

enhancements in public transport service supply, including on-time performance, 

frequency, safety measures, and fare structures.  

Thirdly, models could accommodate multi-modal trip planning to reflect the growing 

interest in combining various transportation modes for convenience and cost savings, 

potentially with activity-based or agent-based modelling. This is most likely to be relevant 

in larger models, rather than small local models used for scheme appraisals. This entails 

considering the combination of multiple modes within a single trip. It is also important to 

incorporate factors related to the quality of multi-modal infrastructure and pricing 

incentives from the supply side. 

Priority adjustment: 
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In terms of prioritisation, it is recommended to focus on one key area due to data 

availability and its fundamental role in transport modelling. Ensuring that mode 

preference and perceived cost aligns with post-COVID realities is important, as it directly 

impacts the model's accuracy. Additionally, as the DfT continues to conduct multiple 

rounds of surveys, the necessary data resources to establish new correlations between 

mode choice and key predictors will become available. 

While simulating variations in public transport ridership and incorporating multi-modal trip 

planning are also important considerations for the enhancement of transport modelling, at 

this stage, there are several reasons why these aspects may not be prioritised. One of 

the primary reasons is the availability of data. Simulating variations in public transport 

ridership and implementing multi-modal trip planning would require comprehensive and 

up-to-date data on factors like changes in peak travel times, service reliability, fare 

structures, and so on. Such data are not readily available and require extensive collection 

efforts, making these enhancements more time-consuming. Moreover, the immediate 

impact on public transport ridership and multi-modal travel may continue to evolve.  

(3) Freight Traffic Model

Firstly, there is a need to address the significant impact of e-commerce on freight 

logistics. To achieve this, it is suggested that freight traffic models are updated to 

accurately account for the surge in e-commerce activities. This update should include 

considerations such as the increasing volume and diversity of goods transported, re-

establishing the regression function and parameters with updated statistics, adapting 

delivery routes to align with changing distribution centre locations and revising delivery 

time windows to accommodate higher frequency deliveries, which may lead to 

congestion. Additionally, cross-border e-commerce, particularly involving HGVs from the 

channel, should be incorporated into the model due to its growing significance. 

Secondly, as the trend towards more localised supply chains gains prominence, this shift 

will inevitably impact trade routes and traffic patterns. Consequently, there is a need to 

update the baseline inputs (such as average kilometres per vehicle) of models to reflect 

these evolving changes. 

Thirdly, the analysis of the literature reveals a strong interconnection between demand 

forecasting and infrastructure capacity. Therefore, integrating infrastructure constraints 

into volume and pattern forecasting is proposed. By treating infrastructure as an upper 

limitation, models can better account for potential bottlenecks and capacity constraints. 

Moreover, when deemed necessary, models can recommend investment in infrastructure 

expansion to alleviate such limitations.  

Priority adjustment: 

Continuous growth in e-commerce activities, updates to relevant parameters, and 

adjustments to delivery routes based on changing distribution centre locations should be 

prioritised for several reasons. Firstly, e-commerce has witnessed a substantial surge in 

recent years and its impact on freight traffic is profound. Updating freight models to 

account for this growth will have an immediate and significant impact on the accuracy of 
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transport forecasts, ensuring that they align with current trends. 

Secondly, delivery routes are directly affected by the location of distribution centres. 

Given that logistics companies continually adapt routes to optimise efficiency, 

incorporating these changes into the model ensures that it mirrors real-world operations 

closely. 

Conversely, recommendations such as addressing the impact of localised supply chains 

and infrastructure constraints are important but may involve more complex data collection 

processes and longer times for implementation. As such, they are better suited for 

consideration in subsequent stages of model development.  

Conclusions 

The COVID-19 pandemic has triggered substantial and lasting shifts in travel behaviour, 

necessitating comprehensive adjustments to transport forecasting models. This report, 

founded on an extensive literature review, has provided evidence and recommendations 

for the long-term implications of COVID-19 on travel behaviour and transport forecasting. 

The evidence presented highlights several critical changes in travel behaviour. 

Individuals have displayed a preference for private modes of transportation, remote 

working has become a prominent feature of work life, and online activities have replaced 

many in-person interactions. Trip rates, travel destinations and purposes have also 

transformed. These findings underscore the need for a re-evaluation of transport 

forecasting models to accurately reflect these changes. 

To effectively adapt transport forecasting models, this report suggests several key 

recommendations. In transport models, updating trip generation data to incorporate shifts 

and accommodating remote work scenarios are important for accurate projections. In 

addition, adjusting mode choice modelling to reflect post-COVID preferences is 

prioritised, recognising the enduring nature of these changes and their fundamental role 

in transportation modelling. For freight traffic modelling, addressing the impact of e-

commerce growth, updating regression functions and parameters, and adjusting delivery 

routes in response to changing distribution centres take precedence, given their 

immediate relevance and data availability. 

While these recommendations lay the foundation for improved transport forecasting, it's 

important to recognise that updating transport models requires robust quantitative data, 

and the dynamic nature of travel behaviour requires an ongoing commitment to data 

collection and model refinement. As COVID-19's long-term effects continue to unfold, the 

transportation sector must remain agile in adapting to evolving trends and behaviours. 
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Appendix 

Table 1. Overview of selected studies on impacts of COVID-19 on travel behaviour 

changes and long term forecasting 

N

o 
Title Author 

Researc

h country 
Method 

Data 

collection 

Transpor

t Mode 

1 

Long-term impacts of 

COVID-19 pandemic on 

travel behaviour 

Aaditya & 

Rahul 

(2023) 

India 

Factor analysis, 

Integrated 

Choice and 

Latent Variable 

Modelling 

Survey All 

2 

COVID-19 and its long-

term effects on activity 

participation and travel 

behaviour: A 

multiperspective view 

Wee & 

Witlox 

(2021) 

Internatio

nal 

Key 

determinants of 

activity-travel 

behaviour, 

Reflections on 

theories and 

concepts 

Literature All 

3 
Proximal and distal post-

COVID travel behavior 

Miao et al. 

(2021) 

Internatio

nal 

Terror 

management 

theory and a 

dual-process 

model of 

defense 

Literature All 

4 

Understanding travel 

behavior adjustment 

under COVID-19 

Yao et al. 

(2022) 

Yiwu city 

in China 
 Cluster analysis 

License 

plate 

recognition 

(LPR) data 

and point 

of interest 

(POI) data 

Road 

5 

Understanding Consumer 

Travel Behavior during 

COVID-19 

Chen et al. 

(2021） 

China 

and 

overseas 

Statistical 

analysis 
Survey All 
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The Long-Term effects of 

COVID-19 on travel 

behavior in the United 

States: A panel study on 

work from home, mode 

choice, online shopping, 

and air travel  

Javadinasr 

et al. 

(2022） 

USA 
Descriptive and 

inferential analys 
Survey All 

7 

Psychological impacts on 

the travel behaviour post 

COVID-19 

Singh et 

al. (2022) 
India 

Descriptive 

analysis 
Survey All 

8 

Analysing the impact of 

the COVID-19 outbreak 

on everyday travel 

behaviour in Germany 

and potential implications 

for future travel patterns 

Kolarova 

et al. 

(2021) 

Germany Descriptive and 

inferential 

statistical 

analyses 

Survey All 

9 

Evidence of a post-

COVID change in travel 

behaviour – Self-reported 

expectations of 

commuting in Melbourne 

Currie et 

al. (2021) 

Melbourn

e, 

Australia 

Statistical 

analysis 
Survey All 

10 

Impact of COVID-19 on 

daily travel behaviour: a 

literature review 

Paul et al. 

(2022) 

Internatio

nal 
Literature review Literature All 

11 

Modelling the effects of 

COVID-19 on travel 

mode choice behaviour in 

India 

Bhaduri et 

al. (2020) 

India 

Multiple 

discrete 

choice 

model 

Survey All 

12 

Impact of the COVID-19 

pandemic on road freight 

transportation – A 

Colombian case study 

Gonzalez 

et al. 

(2022) 

Colombia Time series 

Minister of 

Transporta

tion of 

Colombia 

Road 
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13 

The Impact of COVID-19 

on Road Freight 

Transport Evidence from 

Poland 

Łącka & 

Suproń 

(2021) 

Poland 

Predictive model 

of exponential 

smoothing 

177 

enterprise

s 

registered 

in 

Poland 

Road 

14 

Analysis and modeling of 

changes in online 

shopping behavior due to 

Covid-19 pandemic: A 

Florida case study 

Adibfar et 

al. (2022) 
USA 

Discrete choice 

modeling and 

descriptive 

analysis 

Survey Road 

15 

COVID-19, consumer 

behavior, technology, and 

society: A literature 

review and bibliometric 

analysis 

Cruz-

Cárdenas 

et al. 

(2021) 

Internatio

nal 

Descriptive 

analysis 
Literature Road 

16 

Exploring the Impacts of 

COVID-19 on Travel 

Behavior and mode 

Preferences,Transportati

on Research 

Interdisciplinary 

Perspectives 

Abdul- 

lah et al. 

(2020) 

Internatio

nal 

Descriptive 

& quan- 

titative 

analysis 

Survey All 

17 

Public transport versus 

solo travel mode choices 

during the COVID-19 

pandemic: Self-reported 

evidence from a 

developing country. 

Abdul- 

lah et al. 

(2021) 

Pakistan 

Binary 

logistic 

model 

Survey 

Car, 

public 

transit 

18 

The Impact of COVID-19 

Pandemic on the 

Resilience of Sustainable 

Mobility in Sicily 

Campisi et 

al. (2020) 

Italy 

(Sicily) 

Correlation & 

regression 
Survey All 

19 Changes in commuting 

behaviours in response to 

Harrington 

& 

Hadjiconst

UK 

  

Statistical 

analysis 

Survey All 
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the COVID-19 pandemic 

in the UK 

antinuou 

(2022) 

20 

Exploring the factors 

affecting travel behaviors 

during the second phase 

of the COVID-19 

pandemic in the United 

States 

Jiao & 

Azimian 

(2021) 

USA Binary logit 

model 

Survey All 

21 

Travel Behavior Changes 

after COVID-19 Outbreak 

in Taiwan 

Jou et al. 

(2022) 
Taiwan 

Logistic 

regression, 

ordered logit 

models 

Survey All 

22 

Best-worst method for 

modelling mobility choice 

after COVID-19: 

Evidence from Italy. 

Moslem et 

al. (2020) 

Italy 

(Palermo

, 

Catania) 

Best-worst 

method 
Survey All 

23 

Mobility behaviour in view 

of the impact of the 

COVID-19 

pandemic – Public 

transport users in Gdansk 

case study 

Przybylow

ski et al. 

(2021) 

Poland 

(Gdansk) 

Descriptive 

analysis 
Survey All 

24 

Systematic literature 

review on impacts of 

COVID-19 pandemic and 

corresponding measures 

on mobility 

Lee & 

Eom 

(2023) 

Internatio

nal 

Systematic 

literature review 
Literature All 

25 

Traveller behaviour in 

public transport in the 

early stages of the 

COVID-19 pandemic in 

the Netherlands. 

Shelat et 

al. (2022) 
Netherla

nds 

Latent class 

choice model 

Survey 

Railway 

26 

What causes changes in 

passenger behavior in 

South-East Europe 

Simovi´c 

et al. 

(2021) 

7 South-

East 

Europea

Regression Survey 
Public 

transit 



 

24 

during the COVID-19 

pandemic? 

n 

countries 

27 

Choice behavior of 

commuters’ rail transit 

mode during the COVID-

19 pandemic based on 

logistic model. 

Tan & Ma 

(2021) 

  

China 

  

Logistic 

regression 

Survey Rail 

28 

Exploring the 

Relationship Between the 

COVID-19 Pandemic and 

Changes in Travel 

Behaviour: A Qualitative 

Study 

Yang et al. 

(2021) 

  

China 

Qualitative 

analysis 
Survey All 

29 

Public transport crowding 

valuation in a post-

pandemic era 

Yap et al. 

(2023) 

London, 

UK 

Discrete choice 

modeling and 

descriptive 

analysis 

Passenger 

demand 

data from 

Automated 

Fare 

Collection 

(AFC) 

systems 

and 

Automated 

Passenger 

Count 

(APC) 

systems 

Bus and 

metro 

30 

Covid-19 TRANSAS: 

Understanding behaviour 

change with 

neighbourhood 

characteristics 

Anable 

and 

Marsden 

(2021) 

UK 
Statistical 

analysis 
Survey All 

31 

Coronavirus and the 

social impacts on Great 

Britain: 1 April 2022 

Cencus 

(2022) 
UK 

Statistical 

analysis 
Survey All 
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32 
Car dependency and the 

pandemic in 2020 

RAC 

(2020) 
UK 

Statistical 

analysis 
Survey 

Car, 

public 

transit 

33 

The impact of COVID-19 

on travel in England in 

the short, medium and 

long-term 

Frankland 

et al. 

(2022) 

UK Literature review Literature All 

34 

Employee intentions and 

employer expectations: a 

mixed-methods 

systematic review of 

“post-COVID” intentions 

to work from home 

Delbosc & 

Kent 

(2023) 

Internatio

nal 
Literature review Literature All 

35 

Our changing travel: how 

people’s travel choices 

are changing 

DfT 

(2023) 

England, 

UK 

Statistical 

analysis 
Survey All 

36 
National Travel Survey: 

2022 

DfT 

(2023) 

England, 

UK 

Statistical 

analysis 
Survey All 

37 
National Travel Attitudes 

Study: Wave 8 

DfT 

(2023) 

England, 

UK 

Statistical 

analysis 
Survey All 
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